In article, the exact solution of sinusoidal loaded simply supported elastic transversally inextensible rectangular plate is given. The expressions for displacement and stress components are derived and asymptotic expansion with respect to plate thickness are present. The frequency factors for plate thickness to width ratio 0.01, 0.1, 0.2 and 0.4 and various ratios of plate length to width are given.
A typical introducing problem in plate dynamics theories is free vibration of simply supported rectangular plate. The analytical three-dimensional solution of the problem was in 1970 provided by Sirnavis et al (Srinivas, Rao et al. 1970) . The three-dimensional numerical solution of the problem was in 1993 given by Liew at al (Liew, Hung et al. 1993) . In many articles these solutions are found as benchmark solutions for testing accuracy of various plate theories. Now, the very basic assumptions in the Mindlin (Mindlin 1951 ) and various higher-order plate theories (Shufrin and Eisenberger 2005) are that the thickness of plate remains constant during deformation and that a effect of transverse normal stress component is negligible. Physically these assumptions describe a transversally inextensible plate. The numerical accuracy of such plate theories are thus better to be compared with exact analytical three-dimensional solution of transversally inextensible plate. However it seems that such solution is not generally available. The purpose of this article is to fill this gap.
Governing equations
The object of consideration is a weightless homogeneous transversally isotropic elastic plate bounded by the planes
The stress-strain state of the plate is characterized by the normal stress components 
and the constitutive equations 22 11
where
is the shear modulus, with E the modulus of elasticity and  Poisson's ratio. The condition of transverse inextensibility is
The boundary conditions of the problem are the following (Srinivas, Rao et al. 1970) . Along the sides of the plate the deflection and normal in-plane stress components vanish 
and on the plate faces the boundary conditions the transverse stress components vanish
Solution
Form of solution. The boundary conditions (7) are identically satisfied if the solution is sought in the form of double Fourier series 
Integration of equilibrium equation (3) 
Differential equations. Introducing in-plane stress components (11) into equilibrium equations (2) 
The solution of this system may be written in the form 
and  is normalized z coordinate defined as
The symmetric part of the solution is omitted from the above expressions since symmetrical plate face boundary conditions (8) leads only to zero stress components. (12) and (13) 
Characteristic equation. By means of expressions for transverse stress components
Using this, the stress components (11) and (13) become 
This are well known Reissner's approximation of stress components.
Concluding Remark
The present results may be used to obtain accuracy of various plate theories that are based on assumption of transversally inextensibility. As the example the Table 5 provide accuracy of frequency factors for first order plate theory (FOPT) and high order plate theory (HOPT) given by Shufrin and Eisenberger (Shufrin and Eisenberger 2005) . 
